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(54) CDMA rake receiver 

(57) A CDMA receiver includes a Rake reception 
circuit for performing in-phase synthesis of reception 
signals from a plurality of paths. In this receiver, a delay 
profile indicating a signal power distribution with respect 
to delay times of the reception signals is measured. An 
interference wave power value is estimated on the basis 
of the measured delay profile. Valid data are extracted 
from the delay profile on the basis of the estimated inter- 
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ference wave power value. A plurality of correlation 
peak positions are detected from the extracted valid 
data. Path allocation to the Rake reception circuit is 
determined on the basis of the correlation peak posi- 
tions. A path detection method and recording medium 
which records a path detection control program are also 
disclosed. 
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EP 0 989 685 A2 

Description 

[0001] The present invention relates to a CDMA receiver, path detection method used therefor, and recording medium 
which records a path detection control program and, more particularly, to a technique of measuring a delay profile and 
5 selecting several paths having high signal powers within the measurement range. 

[0002] DS-CDMA (Direct Sequence-code Division Multiple Access) is a scheme of allowing a plurality of users to per- 
form communication by using the same frequency band. In this scheme, spreading codes are used to identify the 
respective users. 

[0003] In mobile communication, since multiplex reception waves vary in propagation path length, multiplex waves 
w with different propagation delay times interfere with each other. In DS-CDMA communication, since information data is 
band-spread by a high-rate spreading code having a period shorter than the propagation time, the respective multiplex 
waves with different propagation delay times can be demultiplexed/extracted. 

[0004] Since the position of a mobile station changes with respect to a base station, this delay profile (the signal power 
distribution with respect to delay times) also changes over time. In addition, a signal from each path is subjected to 

15 Rayleigh variation in a place with obstacles. 

[0005] In DS-CDMA communication, a plurality of multipath signals that are temporally separated from each other, 
have different propagation delay times, and undergo Rayleigh variations are collected and in-phase-synthesized (Rake- 
synthesized) to obtain a diversity effect, thereby improving reception characteristics. With regard to a predetermined 
reception quality (bit error rate), the transmission power can be reduced owing to the diversity effect accompanying 

20 Rake synthesis. As a consequence, the interference powers with respect to other users inside and outside a single cell 
t decrease. This makes it possible to increase the subscriber capacity in a predetermined frequency band. 

[0006] As described above, however, since the position of each mobile station relatively changes with respect to the 
base station, the delay profile also changes, and the delay times of the paths to be subjected Rake synthesis also 
change. This makes it necessary for a receiver to have multipath search and tracking functions that allow the receiver 

25 to follow changes in delay profile under a mobile communication environment and Rake-synthesize a plurality of paths 
capable of instantaneously obtaining maximum signal powers. 

[0007] As the CDMA receiver described above, the receiver shown in Fig. 22 is available, which is comprised of an 
antenna 21, RF reception circuit section 22, A/D (Analog/Digital) conversion section 23, multipath search section (mul- 
tipath detection means) 24, and Rake synthesis reception section 25 for in-phase-synthesizing (Rake-synthesizing) a 
30 plurality of paths. 

[0008] In the conventional CDMA receiver having such an arrangement, the multipath search section 24 measures a 
delay profile (a signal power distribution with respect to delay times), selects several paths having high signal powers 
within the measurement range, and notifies the Rake synthesis reception section 25 of the timings of the paths. The 
Rake synthesis reception section 25 performs despreading in units of paths on the basis of the timing information, and 

35 performs Rake synthesis, thereby obtaining a path diversity effect. 

[0009] The Rake synthesis reception section 25 may have a means (path tracking means) for following the movement 
of an independently designated path. In this case, the multipath search section 24 must send path information to the 
Rake synthesis reception section 25 at least in an initial period or in predetermined cycles. This CDMA receiver and 
multipath search method are disclosed in Japanese Patent Laid-Open No. 9-181 704 or the like. 

40 [001 0] In the above conventional CDMA receiver, the multipath search section measures a delay profile, selects sev- 
eral paths having high signal powers within the measurement range, and notifies the Rake synthesis reception section 
of the timings of the paths. 

[0011] In general, however, a delay profile contains a large quantity of data, and hence it takes time to search for 
peaks from all the data. For this reason, to search for several paths from the measured delay profile, maximum values 

45 corresponding to the number of paths to be searched out must be retrieved, or all the profile data must be sorted. 
[0012] It therefore takes much time to perform maximum value retrieval by using a DSP (Digital Signal Processor) or 
the like. In addition, the current consumption increases. When maximum value retrieval is implemented by hardware, 
the hardware size becomes large, and an optimal means for searching for a required number of correlation peaks from 
: a delay profile is required. 

so [001 3] It is an object of the present invention to provide a CDMA receiver, path detection method, and recording 
medium which records a path detection control program, which can greatly reduce the processing amount in a path 
search section, reduce current consumption, simplify the hardware arrangement, and improve follow-up characteristics 
with respect to changes in path. 

[0014] In order to achieve the above object, according to the present invention, there is provided a CDMA receiver 
55 comprising a Rake reception circuit for performing in-phase synthesis of reception signals from a plurality of paths, 
wherein a delay profile indicating a signal power distribution with respect to delay times of the reception signals is meas- 
ured, an interference wave power value is estimated on the basis of the measured delay profile, valid data are extracted 
from the delay profile on the basis of the estimated interference wave power value, a plurality of correlation peak posi- 
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tions are detected from the extracted valid data, and path allocation to the Rake reception circuit is determined on the 
basis of the correlation peak positions. 

Fig. 1 is a block diagram showing the arrangement of a Rake receiver according to the first embodiment of the 
5 present invention; 

Fig. 2 is a flow chart showing the operation of a DSP in Fig. 1 ; 

Fig. 3 is a flow chart showing the operation of a valid data determination section in Fig. 1 ; 
Fig. 4 is a flow chart showing the operation of a correlation peak position detection section in Fig. 1 ; 
Fig. 5 is a flow chart showing the maximum value retrieval processing performed by the correlation peak position 
io detection section; 

Fig. 6 is a graph showing an example of a delay profile measurement result in the first embodiment of the present 
invention; 

Fig. 7 is a graph showing another example of the delay profile measurement result in the first embodiment of the 
present invention; 

15 Fig. 8 is a block diagram showing the arrangement of a Rake receiver according to the second embodiment of the 
present invention; 

Fig. 9. is a flow chart showing the operation of a DSP in Fig. 8; 

Fig. 10 is a graph showing an example of the delay profile measurement result obtained when the valid data deter- 
mination threshold calculated on the basis of an average power is valid in the present invention; 
20 Fig. 1 1 is a graph showing an example of the delay profile measurement result obtained when the valid data deter- 
mination threshold calculated on the basis of a maximum value is valid in the present invention; 
Fig. 12 is a block diagram showing the arrangement of a Rake receiver according to the third embodiment of the 
present invention; 

Fig. 13 is a flow chart showing the operation of a DSP in Fig. 12; 
25 Fig. 1 4 is a block diagram showing the arrangement of a Rake receiver according to the fourth embodiment of the 
present invention; 

Fig. 15 is a flow chart showing the operation of a DSP in Fig. 14; 

Fig. 16 is a block diagram showing the arrangement of a Rake receiver according to the fifth embodiment of the 
present invention; 

30 Fig. 1 7 is a flow chart showing the operation of a DSP in Fig. 16; 

Fig. 18 is a block diagram showing the arrangement of a Rake receiver according to the sixth embodiment of the 
present invention; 

Fig. 19 is a flow chart showing the operation of a DSP in Fig. 18; 
Fig. 20 is a flow chart showing the operation of the DSP in Fig. 18; 
35 Fig. 21 is a graph for explaining follow-up operation with respect to changes in path delay time in the present inven- 
tion; and 

Fig. 22 is a block diagram showing an example of the arrangement of a conventional CDMA receiver. 

[001 5] The embodiments of the present invention will be described in detail next with reference to the accompanying 
ao drawings. 

First Embodiment 

[0016] Fig. 1 shows the arrangement of a Rake receiver according to the first embodiment of the present invention. 

45 The Rake receiver according to the first embodiment of the present invention is comprised of a DSP (Digital Signal 
Processor) 1 forming a path search section, delay profile measurement section 2, delay profile correlation value storage 
section 3 formed by a RAM (Random Access Memory) for temporarily storing delay profile data, antenna 4, RF recep- 
tion circuit section 5, A/D (Analog/Digital) conversion section 6 for converting an analog signal into a digital signal, and 
a Rake reception section 7 for performing in-phase synthesis of reception signals from a plurality of paths. 

so [0017] The DSP 1 includes an average power calculation section 11, valid data determination threshold calculation 
section 12, valid data determination section 13, internal storage section (RAM) 14 including a valid correlation data 
table storage section 1 5 and detected path table storage section 1 6, correlation peak position detection section 1 7, and 
Rake path allocation section 18. The DSP 1 operates under program control based on the programs stored in a control 
memory (not shown). As the DSP 1, a DSP dedicated to path searches need not always be used. For example, this 

55 receiver may incorporate another function such as speech codec. 

[0018] The average power calculation section 1 1 of the DSP 1 calculates the average power of a delay profile. On the 
basis of the calculation result obtained by the average power calculation section 1 1 , the valid data determination thresh- 
old calculation section 12 calculates a valid data threshold (interference wave power value) for checking whether the 
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correlation data ol a delay profile is data from a valid path. 

[0019] The valid data determination section 13 determines the valid data of a delay profile on the basis of the valid 
data determination threshold calculated by the valid data determination threshold calculation section 12, and selects 
only valid correlation data. The valid correlation data table storage section 15 temporarily stores the data selected by 

5 the valid data determination section 13. 

[0020] The correlation peak position detection section 17 detects the positions of a plurality of correlation peaks 
(paths). The detected path table storage section 16 stores the path positions detected by the correlation peak position 
detection section 17. The Rake path allocation section 18 determines path allocation to the Rake reception section 7. 
[0021] The analog signal received by the RF reception circuit section 5 through the antenna 4 is converted into digital 

10 data by the A/D conversion section 6. The delay profile measurement section 2 can be formed by a matched filter or 
sliding correlator. The delay profile measurement section 2 measures the delay time distribution (delay profile) of the 
correlation power values of despreading codes and reception data within a predetermined range. 
[0022] In the Rake receiver according to the first embodiment of the present invention, the average power calculation 
section 1 1 of the DSP 1 calculates the average power of delay profile data to average path changes due to fading. Fig. 

is 6 shows an example of the measured delay profile. 

[0023] The delay profile measured by the delay profile measurement section 2 is output to the delay profile correlation 
value storage section 3, and a message indicating the end of measurement is transmitted from the delay profile meas- 
urement section 2 to the DSP 1 . 

[0024] The average power calculation section 1 1 of the DSP 1 averages the data of the delay profile obtained at inter- 
ne vals of delay times to obtain the average power value of the profile. When correlation data corresponding to X despread- 
i ing timings (delay times: abscissa) in the case shown in Fig. 6 are sampled, the sum total of the correlation data at the 

times 1 to X is divided by a sample count X. As a consequence, the average power calculation section 11 obtains an 
average delay profile power value like the one shown in Fig. 6. 

[0025] The valid data determination threshold calculation section 12 multiplies the average power calculated by the 
25 average power calculation section 1 1 by a predetermined value to absorb the variance of interference wave levels (por- 
tions having no correlation peaks). As shown in Fig. 6. a valid data determination threshold can be obtained by multi- 
plying the average power by a coefficient (e.g., 1.5) that makes all the floor portions (interference wave power 
components) having low correlation values in the delay profile become equal to or smaller than the threshold. Note that 
the valid data determination threshold calculation section 12 can also calculate a valid data determination threshold by 
30 adding/subtracting the above coefficient to/from the average power or dividing it by the coefficient. 

[0026] As the above coefficient, optimal data may be determined by acquiring delay profile data in an actual commu- 
nication environment. Alternatively, since the variance changes depending on the average time (the sum of power 
value) of a delay profile, a coefficient that changes in accordance with this delay profile averaging time may be used. 
[0027] The valid data determination section 13 writes the correlation values and phases of delay profile data equal to 
35 or larger than the valid data determination threshold in the valid correlation data table storage section 15. The correla- 
tion peak position detection section 1 7 detects a predetermined number of correlation peaks (multipath positions) from 
the valid correlation data stored in the valid correlation data table storage section 15, and writes the detected peaks in 
the detected path table storage section 1 6. 

[0028] The Rake path allocation section 18 allocates paths to the Rake reception section 7 on the basis of the path 
40 data stored in the detected path table storage section 16. For example, as a path allocation method, a method of des- 
ignating a maximum of paths that can be Rake-synthesized to the Rake reception section 7 in descending order in mag- 
nitude is available. In this case, when only one path Is detected, the Rake path allocation section 18 designates only 
the detected path even if the number of paths set is six. Note that the valid correlation data table storage section 1 5 and 
detected path table storage section 1 6 use the internal storage section 1 4 incorporated in the DSP 1 . 
45 [0029] Fig. 2 shows the operation of the DSP 1 in Fig. 1 . The path search processing performed by the Rake receiver 
according to the first embodiment of the present invention will be described with reference to Figs. 1 and 2. The 
processing shown in Fig. 2 is implemented when the DSP 1 executes the programs stored in the control memory. The 
control memory may be set in the internal storage section 14. Alternatively, a ROM (Read-Only Memory), floppy disk, 
or the like may be used. 

so [0030] Upon reception of a signal indicating the end of delay profile calculation from the delay profile measurement 
section 2 (step S1 in Fig. 2), the average power calculation section 1 1 of the DSP 1 calculates an average delay profile 
power (step S2 in Fig. 2). The valid data determination threshold calculation section 12 calculates a valid data determi- 
nation threshold by multiplying the average power obtained by the average power calculation section 1 1 by a predeter- 
mined threshold coefficient (constant) (step S3 in Fig. 2). 

55 [0031] The valid data determination section 13 extracts data equal to or larger than the valid data determination 
threshold calculated by the valid data determination threshold calculation section 12 from the delay profile data, and 
stores the values and positions of the valid data in the valid correlation data table storage section 1 5 (step S4 in Fig. 2). 
[0032] The correlation peak position detection section 1 7 detects a predetermined number of correlation peaks from 
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the data stored in the valid correlation data table storage section 15, and stores the magnitudes and positions of the 
corresponding paths in the detected path table storage section 16 (step S5 in Fig. 2). 

[0033] Finally, the Rake path allocation section 18 designates the path detected by the detected path to the Rake 
reception section 7 (step S6 in Fig. 2). Subsequently, the DSP 1 waits until a measurement end signal is received from 
the delay profile measurement section 2, and repeatedly performs the same processing as described above. 
[0034] Fig. 3 shows the processing performed by the valid data determination section 13 in Fig. 1. Fig. 3 shows an 
example of a processing cycle, together with the processing performed by the valid data determination section 13. The 
processing performed by the valid data determination section 13 will be described with reference to Fig. 1 and 3. 
[0035] The valid data determination section 13 loads correlation data one by one from the delay profile correlation 
value storage section 3 (step S1 1 in Fig. 3), and then checks whether the value of each data is equal to or larger than 
the valid data determination threshold (step Si 2 in Fig. 3). 

[0036] If the correlation data loaded from the delay profile correlation value storage section 3 is equal to or larger than 
the threshold, the valid data determination section 13 determines that the data is valid, and stores the value and posi- 
tion of the data in the valid correlation data table storage section 15 (step S13 in Fig. 3). 

[0037] The valid data determination section 1 3 repeatedly performs the above processing until determination on all 
delay profile data is completed (step S14 in Fig. 3). When determination on all the delay profile data is completed, the 
above processing is terminated. 

[0038] When the above validity determination and storage processing are implemented by a general-purpose DSP, 
the approximate processing cycle count is 8 x delay profile sample count (the number of delay profile data), as shown 
in Fig. 3. 

[0039] Fig. 4 shows the processing performed by the correlation peak position detection section 17 in Fig. 1 . Fig. 4 
shows an example of a processing cycle, together with the processing performed by the correlation peak position detec- 
tion section 17. The processing performed by the correlation peak position detection section 17 will be described with 
reference to Fig. 1 and 4. 

[0040] The correlation peak position detection section 17 performs maximum value retrieval to detect a plurality of 
peaks (step S21 in Fig. 4), and stores the maximum peak positions (step S22 in Fig. 4). The correlation peak position 
detection section 17 then masks the data at the detected peak positions (masks the data of the detected maximum 
peak portions with 0) (step S23 in Fig. 4). 

[0041 ] The correlation peak position detection section 1 7 removes the data at the detected peak positions by masking . 
the data at the peak positions. Subsequently, the correlation peak position detection section 1 7 repeatedly performs the 
same processing as described above for the data at the remaining peak positions by a predetermined number of 
detected peaks (step S24 in Fig. 4). When the above correlation peak detection processing is implemented by a gen- 
eral-purpose DSP, the approximate processing cycle count is 3 x retrieved data count x detected peak count, as shown 
in Fig. 4. In this case, a maximum value retrieval flow chart to be described later is used. 

[0042] Fig. 5 shows maximum value retrieval processing performed by the correlation peak position detection section 
17 in Fig. 1 . Fig. 5 shows an example of a processing cycle, together with the processing performed by the correlation 
peak position detection section 1 7. The maximum value retrieval processing performed by the correlation peak position 
detection section 17 will be described with reference to Figs. 1 and 5. 

[0043] First of all, the correlation peak position detection section 17 loads the initial maximum value (e.g., sets the 
value of the first data) and sets a retrieval start address (step S31 in Fig. 5). The correlation peak position detection sec- 
tion 17 then loads data from the valid correlation data table storage section 15 and advances the read address to the 
next data position (step S32 in Fig. 5). 

[0044] The correlation peak position detection section 17 compares the data loaded from the valid correlation data 
table storage section 15 with the maximum value data (step S33 in Fig. 5). If the data is larger than the maximum value 
(step S34 in Fig. 5), the correlation peak position detection section 17 replaces the maximum, value and stores the 
maximum value position in the detected path table storage section 16 (step S35 in Fig. 5). 

[0045] The correlation peak position detection section 17 repeatedly performs the same processing as described 
above until all retrieved data are compared with the maximum value (step S36 in Fig. 5). When the above maximum 
value retrieval processing is implemented by a general-purpose DSP, the approximate processing cycle count is 3 x 
retrieved data count, as shown in Fig. 5. 

[0046] As described above, with regard to path search processing amount, when only a general maximum value 
retrieval procedure is used, a processing cycle count of about (3 x delay profile data count x detected peak count) is 
required. With the use of the retrieval method according to the first embodiment of the present invention, however, 
retrieval targets can be narrowed down to data equal to or larger than a calculated valid data determination threshold, 
and hence the retrieved data count can be reduced in advance. This can greatly reduced the processing cycle count. 
[0047] If, for example, a delay profile like the one shown in Fig. 6 is measured, the number of data determined as valid 
data becomes about 1/30 of the original delay profile data. In this case, the processing cycle count is given by 
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(validity determination cycle count + peak detection cycle count + average power calculation 
cycle count) = (8x delay profile data count) + (3 x delay profile data/30 x detected peak count) + 

(average power calculation cycle count) 

[0048] In addition, since average power calculation can be implemented by about (1 x delay profile data count) cycles, 
the total processing count is given by 

total processing count = ((9 + detected peak count/10) x delay profile data count) 

[0049] Consider a case wherein the detected peak count is 1 0. In this case, (300 x delay profile data count) cycles 
are required without validity determination, whereas (10 x delay profile data count) cycles are required with validity 
determination. The insertion of validity determination can therefore reduce the processing amount to about 1/30. 
[0050] In contrast to this, if no noticeable peaks appear in a delay profile as shown in Fig. 7, i.e., only data like noise 
is measured, a processing count larger than that described above is required. In this case, the ratio of the above effec- 
tive data to the delay profile data may be improved by only about 1/30 to 1/2. Even in this case, the insertion of validity 
determination can reduce the processing amount to about 1/2. In addition, by optimizing a threshold coefficient, the 
processing amount can be further reduced even if no peaks appear. 

Second Embodiment 

[0051 ] Fig. 8 shows the arrangement of a Rake receiver according to the second embodiment of the present invention. 
The same reference numerals as in Fig. 1 denote the same parts in Fig. 8. The Rake receiver according to the second 
embodiment of the present invention has the same arrangement as that of the Rake receiver according to the first 
embodiment of the present invention except that a maximum value retrieval section 81 is arranged in a DSP 8 instead 
of the average power calculation section 1 1 , and a valid data determination threshold calculation section 82 calculates 
a valid data determination threshold from the retrieval result obtained by the maximum value retrieval section 81. In 
addition, the operations of the same constituent elements as those of the Rake receiver according to the first embodi- 
ment of the present invention are the same as those thereof. 

[0052] The maximum value retrieval section 81 performs retrieves the maximum value of the correlation data loaded 
from a delay profile correlation value storage section 3 before a valid data determination section 13 performs validity 
determination. The valid data determination threshold calculation section 82 determines the value obtained by multiply- 
ing the maximum peak value retrieved by the maximum value retrieval section 81 by X (X is a predetermined ratio, e.g., 
6 dB) as a valid data determination threshold. In this case, the valid data determination threshold calculation section 82 
can calculate a valid data determination threshold by adding/subtracting the value X to/from the maximum peak value 
or dividing it by the value X like the valid data determination threshold calculation section 12 in Fig. 1 . 
[0053] The valid data determination section 1 3 writes the correlation values and phases of delay profile data equal to 
or larger than the valid data determination threshold calculated by the valid data determination threshold calculation 
section 82 in a valid correlation data table storage section 15. 

[0054] A correlation peak position detection section 1 7 detects a predetermined number of correlation peaks (multi- 
path positions) from the valid correlation data stored in the valid correlation data table storage section 15, and writes 
them in a detected path table storage section 1 6. 

[0055] A Rake path allocation section 18 allocates paths to a Rake reception section 7 on the basis of the path data 
stored in the detected path table storage section 16. This can improve the validity determination precision. 
[0056] Fig. 9 shows the processing performed by the DSP 8 in Fig. 8. The path search processing performed by the 
Rake receiver according to the second embodiment of the present invention will be described with reference to Figs. 8 
and 9. The processing shown in Fig. 9 is implemented when the DSP 8 executes the programs stored in a control mem- 
ory. The control memory may be set in an internal storage section 14. Alternatively, a ROM, floppy disk, or the like may 
be used. 

[0057] Upon reception of a signal indicating the end of delay profile calculation from a delay profile measurement sec- 
tion 2 (step S41 in Fig. 9), the maximum value retrieval section 81 of the DSP 8 retrieves the maximum value of the cor- 
relation data loaded from the delay profile correlation value storage section 3 before the valid data determination 
section 13 performs validity determination (step S42 in Fig. 9). The valid data determination threshold calculation sec- 
tion 82 calculates a valid data determination threshold by performing calculation (multiplication) for the maximum value 
retrieved by the maximum value retrieval section 81 using a predetermined threshold coefficient (constant) (step S43 in 
Fig. 9). 

[0058] The valid data determination section 13 extracts data equal to or larger than the valid data determination 
threshold calculated by the valid data determination threshold calculation section 82 from the delay profile data, and 
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stores the values and positions of the valid data in the valid correlation data table storage section 1 5 (step S44 in Fig. 9) . 
[0059] The correlation peak position detection section 17 detects a predetermined number of correlation peaks from 
the data stored in the valid correlation data table storage section 15, and stores the magnitudes and positions of the 
corresponding paths in the detected path table storage section 16 (step S45 in Fig. 9). 

5 [0060] Finally, the Rake path allocation section 18 designates the detected paths to the Rake reception section 7 (step 
S46 in Fig. 9). Subsequently, the DSP 8 waits until a measurement end signal is received from the delay profile meas- 
urement section 2, and repeatedly performs the above processing. Note that the maximum peak value retrieved by the 
maximum value retrieval section 81 is also used in the correlation peak position detection processing performed by the 
correlation peak position detection section 1 7. 

10 [0061 ] In the second embodiment of the present invention, a more effective processing result can be obtained when 
noticeable peaks appear in a delay profile, as shown in Fig. 1 1 , i.e., data in which peaks having larger correlation values 
than noise appear is measured, than when no noticeable peaks appear in a delay profile, as shown in Fig. 10, i.e., only 
data like noise can be measured. 

15 Third Embodiment 

[0062] Fig. 12 shows the arrangement of a Rake receiver according to the third embodiment of the present invention. 
The same reference numerals as in Fig. 1 and 8 denote the same parts in Fig. 12. The Rake receiver according to the 
third embodiment has same arrangement as that of the Rake receiver according to the second embodiment of the 
20 present invention except that a DSP 8 additionally includes a valid data determination threshold calculation section 83 
for checking, on the basis of the calculation result obtained by an average power calculation section 1 1 and the retrieval 
result obtained by a maximum value retrieval section 81, whether the correlation data of a delay profile is the data of a 
valid path. The operations of the same constituent elements as those of the Rake receiver according to the first embod- 
iment of the present invention are the same as those thereof. 
25 [0063] The maximum value retrieval section 81 retrieves the maximum value of the correlation data loaded from a 
delay profile correlation value storage section 3 before a valid data determination section 13 performs validity determi- 
nation. The valid data determination threshold calculation section 83 multiplies the average power calculated by the 
average power calculation section 1 1 by a predetermined value to absorb the variance of interference wave levels (por- 
tions having no correlation peaks), thereby obtaining a valid data determination threshold a. The valid data determina- 
te tion threshold calculation section 83 sets the value obtained by multiplying the maximum peak value retrieved by the 
maximum value retrieval section 81 by X (X is a predetermined ratio, e.g., 6 dB) as a valid data determination threshold 
b. The valid data determination section 13 can improve the validity determination precision by determining only data, 
equal to or larger than these valid data determination threshold a or b as valid data. In this case, the valid data deter- 
mination threshold calculation section 83 can calculate a valid data determination threshold by adding/subtracting the - 
35 value X to/from the maximum peak value or dividing it by the value X like the valid data determination threshold calcu- 
lation section 12 in Fig. 1. 

[0064] Fig. 13 shows the processing performed by the DSP 8 in Fig. 12. The path search processing performed by 
the Rake receiver according to the second embodiment of the present invention will be described with reference to Figs. 
12 and 13. The processing shown in Fig. 13 can be implemented when the DSP 8 executes the programs stored in a 
40 control memory. The control memory may be set in an internal storage section 1 4. Alternatively a ROM, floppy disk, or 
the like may be used. 

[0065] First of all, upon reception of a signal indicating the end of delay profile calculation from a delay profile meas- 
urement section 2 (step S51 in Fig. 13), the average power calculation section 1 1 of the DSP 8 calculates an average 
delay profile power (step S52 in Fig. 13). The valid data determination threshold calculation section 83 performs calcu- 

45 lation (multiplication) for the average power obtained by the average power calculation section 1 1 using a predeter- 
mined threshold coefficient (constant) to calculate the valid data determination threshold a (step S53 in Fig. 13). 
[0066] Concurrently with this processing, the maximum value retrieval section 81 of the DSP 8 retrieves the maximum 
value of the correlation data loaded from the delay profile correlation value storage section 3 before the valid data deter- 
mination section 13 performs validity determination (step S54 in Fig. 13). The valid data determination threshold calcu- 

50 lation section 83 performs calculation (multiplication) for the maximum value retrieved by the maximum value retrieval 
section 81 using a predetermined threshold coefficient (constant) to calculate the valid data determination threshold b 
(stepS55 in Fig. 13). 

[0067] The valid data determination threshold calculation section 83 compares the calculated valid data determination 
thresholds a and b with each other. If valid data determination threshold a > valid data determination threshold b (step 
55 S56 in Fig. 13). the valid data determination threshold calculation section 83 determines the valid data determination 
threshold a as the final valid data determination threshold (step S57 in Fig. 13). If valid data determination threshold a 
< valid data determination threshold b (step S56 in Fig. 13), the valid data determination threshold calculation section 
83 determines the valid data determination threshold b as the final valid data determination threshold (step S58 in Fig. 
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13). 

[0068] The valid data determination section 13 extracts data equal to or larger than the valid data determination 
threshold calculated by the valid data determination threshold calculation section 83 from the delay profile data, and 
stores the values and positions of the valid data in a valid correlation data table storage section 15 (step S59 in Fig. 13). 
5 [0069] The correlation peak position detection section 1 7 detects a predetermined number of correlation peaks from 
the data stored in the valid correlation data table storage section 15, and stores the magnitudes and positions of the 
corresponding paths in a detected path table storage section 16 (step S60 in Fig. 13). 

[0070] Finally, a Rake path allocation section 18 designates the detected paths to the Rake reception section 7 (step 
S61 in Fig. 1 3). Subsequently, the DSP 8 waits until a measurement end signal is received from the delay profile meas- 
10 urement section 2, and repeatedly performs the same processing as described above. Note that the maximum peak 
value retrieved by the maximum value retrieval section 81 is also used in the correlation peak position detection 
processing performed by the correlation peak position detection section 17. 

[0071] The third embodiment of the present invention can properly cope with both the case wherein no noticeable 
peaks appear in a delay profile, as shown in Fig. 10, i.e., only data like noise is measured, and the case wherein notice- 
15 able peaks appear in a delay profile, as shown in Fig. 11, i.e., data in which peaks having larger correlation values 
appear is measured. 

Fourth Embodiment 

20 [0072] Fig. 1 4 shows the arrangement of a Rake receiver according to the fourth embodiment of the present invention. 
The same reference numerals as in Fig. 1 denote the same parts in Fig. 14. The Rake receiver according to the fourth 
embodiment of the present invention has the same arrangement as that of the Rake receiver according to the first 
embodiment of the present invention in Fig. 1 except that the allocation result obtained by a Rake path allocation section 
18 is input to an average power calculation section 1 1 in a DSP 1 . The operations of the same constituent elements as 

25 those of the Rake receiver according to the first embodiment of the present invention are the same as those thereof. 
[0073] When correlation data at X despreading timings (delay times: abscissa) are sampled, the average power cal- 
culation section 1 1 subtracts the correlation data of the paths designed by the Rake path allocation section 18 from the 
sum total of the correlation data at times 1 to X, and divides the resultant value by "sample count X - designated path 
count". 

30 [0074] With this operation, the average power calculation section 1 1 can obtain the average value of almost only noise 
components. If. therefore, a valid data determination threshold calculation section 12 calculates a valid data determina- 
tion threshold on the basis of this average value, the valid data determination threshold precision can be improved. This 
makes it possible to detect paths that have been missed. 

[0075] Fig. 15 shows the processing performed by the DSP 1 in Fig. 14. The path search processing performed by 
35 the Rake receiver according to the fourth embodiment of the present invention will be described with reference to Figs. 
14 and 15. The processing in Fig. 15 is implemented when the DSP 1 executes the programs stored in a control mem- 
ory. The control memory may be set in the internal storage section 14. Alternatively, a ROM, floppy disk, or the like may 
be used. 

[0076] First of ail, upon reception of a signal indicating the end of delay profile calculation from a delay profile meas- 
40 urement section 2 (step S71 in Fig. 15), the average power calculation section 1 1 of the DSP 1 calculates the power 
value of a delay profile within a predetermined range, and compares the power value with a stored power value (calcu- 
lated in advance) (step S72 in Fig. 15). If the difference between the currently calculated power value and the stored 
power value falls outside an allowable range (step S73 in Fig. 15), the average power calculation section 11 continu- 
ously calculates the average power of the delay profile (step S74 in Fig. 15). The valid data determination threshold cal- 
45 culation section 12 performs calculation (multiplication) for the average power obtained by the average power 
calculation section 11 using a predetermined threshold coefficient (constant) to calculate a valid data determination 
threshold (step S75 in Fig. 15). 

[0077] A valid data determination section 1 3 extracts data equal to or larger than the valid data determination thresh- 
old calculated by the valid data determination threshold calculation section 12 from the delay profile data, and stores 
so the values and positions of the valid data in a valid correlation data table storage section 15 (step S76 in Fig. 15). 
[0078] A correlation peak position detection section 1 7 detects a predetermined number of correlation peaks from the 
data stored in the valid correlation data table storage section 15, and stores the magnitudes and positions of the corre- 
sponding paths in a detected path table storage section 16 (step S78 in Fig. 15). 

[0079] The Rake path allocation section 18 designates the detected paths to a Rake reception section 7 (step S79 in 
55 Fig. 15). Since the information of each path designated by the Rake path allocation section 18 is input to the average 
power calculation section 1 1 , if a new threshold is calculated in the current processing (step S80 in Fig. 15), the corre- 
lation data of the path designated by the Rake path allocation section 18 is subtracted from the correlation data of all 
the addition results, and the resultant value is divided by "sample count - designated path count", thereby calculating 
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an average value excluding the peak values of the allocated paths. 

[0080] The valid data determination threshold calculation section 1 2 performs calculation (multiplication) for the aver- 
age power obtained by the average power calculation section 1 1 using a predetermined threshold coefficient (constant) 
to calculate a valid data determination threshold (step S81 in Fig. 15). The valid data determination threshold calcula- 
tion section 12 then stores the calculated valid data determination threshold (step S82 in Fig. 15). 
[0081 ] If the difference between the currently calculated power value and a stored power value falls within an allowa- 
ble range (step S73 in Fig. 15), the average power calculation section 1 1 interrupts calculation of the average power of 
a delay profile, and notifies the valid data determination threshold calculation section 12 that the valid data determina- 
tion threshold used in the previous processing can be used. Upon reception of this notification, the valid data determi- 
nation threshold calculation section 12 transmits the stored valid data determination threshold to the valid data 
determination section 13. 

[0082] The valid data determination section 13 extracts data equal to or larger than the valid data determination 
threshold stored in the valid data determination threshold calculation section 12, and stores the values and positions of 
the valid data in the valid correlation data table storage section 15 (step S77 in Fig. 15). 

[0083] The correlation peak position detection section 17 detects a predetermined number of correlation peaks from 
the data stored in the valid correlation data table storage section 15, and stores the magnitudes and positions of the 
corresponding paths in the detected path table storage section 16 (step S78 in Fig. 15). 

[0084] The Rake path allocation section 1 8 designates the detected paths to the Rake reception section 7 (step S79 
in Fig. 15). Subsequently, the DSP 1 waits until a measurement end signal is received from the delay profile measure- 
ment section 2, and repeatedly performs the same-processing as described above. 

[0085] As described above, according to the fourth embodiment, when it is detected that a given state has continued 
under the same reception environment, the valid data determination threshold calculated by preceding processing, the 
processing time can be shortened. At this time, by stopping the supply of power to the delay profile measurement sec- 
tion 2 or the like, power can be saved. 

Fifth Embodiment 

[0086] Fig. 16 shows the arrangement of a Rake receiver according to the fifth embodiment of the present invention. 
The same reference numerals as in Fig. 8 denote the same parts in Fig. 16. The Rake receiver according to the fifth 
embodiment of the present invention has the same arrangement as that of the Rake receiver according to the second - 
embodiment of the present invention except that the allocation result obtained by a Rake path allocation section 18 is 
input to a maximum value retrieval section 81 in a DSP 8. The operations of the same constituent elements as those of 
the Rake receiver according to the second embodiment of the present invention are the same as those thereof. 
[0087] Upon reception of the information of the paths designated by the Rake path allocation section 18, the maxi- 
mum value retrieval section 81 calculates the power value of a delay profile within a predetermined range, and com- 
pares the calculated power value with a stored power value (previously calculated power value). 
[0088] If the difference between the currently calculated power value and the stored power value falls outside an 
allowable range, the maximum value retrieval section 81 continues maximum value retrieval processing. If the differ- 
ence falls within the allowable range, the maximum value retrieval section 81 interrupts the maximum value retrieval 
processing, and operates to extract valid data with the previously calculated valid data determination threshold. 
[0089] Fig. 17 shows the processing performed by the DSP 8 in Fig. 16. The path search processing performed by 
the Rake receiver according to the fifth embodiment of the present invention will be described with reference to Figs. 16 
and 17. The processing in Fig. 17 is implemented when the DSP 8 executes the programs stored in a control memory. 
The control memory may be set in the internal storage section 14. Alternatively, a ROM, floppy disk, or the like may be 
used. 

[0090] First of all, upon reception of a signal indicating the end of delay profile calculation from a delay profile meas- 
urement section 2 (step S91 in Fig. 1 7), the maximum value retrieval section 81 of the DSP 8 calculates the power value 
of a delay profile within a predetermined range, and compares the calculated power value with a stored power value 
(previously-calculated power value) (step S92 in Fig. 17). 

[0091 ] If the difference between the currently calculated power value and the stored power value falls outside a pre- 
determined allowable range (step S93 in Fig. 17), the maximum value retrieval section 81 continuously retrieves the 
maximum value of the correlation data loaded from the delay profile correlation value storage section 3 before a valid 
data determination section 13 performs validity determination (step S94 in Fig. 17). 

[0092] A valid data determination threshold calculation section 82 performs calculation (multiplication) for the maxi- 
mum value retrieved by the maximum value retrieval section 81 using a predetermined threshold coefficient (constant) 
to calculate a valid data determination threshold (step S95 in Fig. 17). 

[0093] The valid data determination section 13 extracts data equal to or larger than the valid data determination 
threshold calculated by the valid data determination threshold calculation section 82 from the delay profile data, and 
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stores the values and positions of the valid data in a valid correlation data table storage section 1 5 (step S96 in Fig. 1 7). 
[0094] A correlation peak position detection section 1 7 detects a predetermined number of correlation peaks from the 
data stored in the valid correlation data table storage section 15, and stores the magnitudes and positions of the corre- 
sponding paths in a detected path table storage section 16 (step S98 in Fig. 17). 
5 [0095] The Rake path allocation section 18 designates the detected paths to the Rake reception section 7 (step S99 
in Fig. 17). Since the information of each path designated by the Rake path allocation section 18 is input to the maxi- 
mum value retrieval section 81 at this time, if a new threshold is calculated by this processing (step S100 in Fig. 17), the 
valid data determination threshold calculated by the valid data determination threshold calculation section 82 is stored 
(step S1 01 in Fig. 17). 

10 [0096] If the difference between the currently calculated power value and the stored power value falls within a prede- 
termined allowable range (step S93 in Fig. 17), the maximum value retrieval section 81 interrupts the retrieval of the 
maximum value of the delay profile, and notifies the valid data determination threshold calculation section 82 that the 
valid data determination threshold used in the previous processing can be used. Upon reception of this notification, the 
valid data determination threshold calculation section 82 sends the stored valid data determination threshold to the 

;5 valid data determination section 13. 

[0097] The valid data determination section 13 extracts data equal to or larger than the valid data determination 
threshold stored in the valid data determination threshold calculation section 82 from the delay profile data, and stores 
the values and positions of the valid data in the valid correlation data table storage section 15 (step S97 in Fig. 17). 
[0098] The correlation peak position detection section 1 7 detects a predetermined number of correlation peaks from 

20 the data stored in the valid correlation data table storage section 15, and stores the magnitudes and positions of the 
corresponding paths in the detected path table storage section 16 (step S98 in Fig. 17). 

[0099] The Rake path allocation section 1 8 designates the detected paths to the Rake reception section 7 (step S99 
in Fig. 17). Subsequently, the DSP 8 waits until a measurement end signal is received from the delay profile measure- 
ment section 2, and repeatedly performs the same processing as described above. 
25 [01 00] As described above, according to the fifth embodiment of the present invention, when a reception environment 
remains unchanged, the valid data determination threshold calculated by the previous processing is used. This can 
shorten the processing time. In this case, by stopping the supply of power to the delay profile measurement section 2, 
power can be saved. 

30 Sixth Embodiment 

[01 01 ] Fig. 1 8 shows the arrangement of a Rake receiver according to the sixth embodiment of the present invention. 
The same reference numerals as in Fig. 12 denote the same parts in Fig. 18. The arrangement of the Rake receiver 
according to the sixth embodiment of the present invention is the same as that of the Rake receiver according to the 

35 third embodiment of the present invention except that the allocation result obtained by a Rake path allocation section 
18 is input to an average power calculation section 1 1 in a DSP 8. The operations of the same constituent elements as 
those of the Rake receiver according to the third embodiment of the present invention are the same as those thereof. 
[0102] When correlation data at X despreading timings (delay times: abscissa) are sampled, the average power cal- 
culation section 1 1 subtracts the correlation data of the paths designed by the Rake path allocation section 1 8 from the 

40 sum total of the correlation data at times 1 to X, and divides the resultant value by "sample count X - designated path 
count". 

[01 03] With this operation, the average power calculation section 1 1 can obtain the average value of almost only noise 
components. If, therefore, a valid data determination threshold calculation section 12 calculates a valid data determina- 
tion threshold on the basis of this average value, the valid data determination-threshold precision can be improved. This 

45 makes it possible to detect paths that have been missed. 

[0104] Figs. 19 and 20 show the processing performed by the DSP 8 in Fig. 18. The path search processing per- 
formed by the Rake receiver according to the sixth embodiment of the present invention will be described with reference 
to Figs. 18 and 20. The processing in Figs. 19 and 20 is implemented when the DSP 1 executes the programs stored 
in a control memory. The control memory may be set in the internal storage section 14. Alternatively, a ROM, floppy 

so disk, or the like may be used. 

[0105] First of all, upon reception of a signal indicating the end of delay profile calculation from a delay profile meas- 
urement section 2 (step S1 1 1 in Fig. 19), the average power calculation section 1 1 of the DSP 1 calculates the power 
value of a delay profile within a predetermined range, and compares the power value with a stored power value (calcu- 
lated in advance) (step S1 12 in Fig. 19). 

55 [0106] If the difference between the currently calculated power value and the stored power value falls outside an 
allowable range (step S113 in Fig. 19), the average power calculation section 11 continuously calculates the average 
power of the delay profile (step S1 14 in Fig. 19). A valid data determination threshold calculation section 83 performs 
calculation (multiplication) for the average power obtained by the average power calculation section 1 1 using a prede- 
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termined threshold coefficient (constant) to calculate a valid data determination threshold a (step S1 1 5 in Fig. 1 9). 
[0107] Concurrently with this processing, a maximum value retrieval section 81 of the DSP 8 retrieves the maximum 
value of the correlation data loaded from a delay profile correlation value storage section 3 before a valid data determi- 
nation section 13 performs validity determination (step S1 16 in Fig. 19). The valid data determination threshold calcu- 
5 lation section 83 performs calculation (multiplication) for the maximum value retrieved by the maximum value retrieval 
section 81 using a predetermined threshold coefficient (constant) to calculate a valid data determination threshold b 
(step S1 17 in Fig. 19). 

[01 08] The valid data determination threshold calculation section 83 compares the calculated valid data determination 
thresholds a and b with each other. If valid data determination threshold a > valid data determination threshold b (step 
10 S119 in Fig. 19), the valid data determination threshold calculation section 83 determines the valid data determination 
threshold a as the final valid data determination threshold (step S120 in Fig. 19). If valid data determination threshold 
a < valid data determination threshold b (step S1 1 9 in Fig. 1 9), the valid data determination threshold calculation sec- 
tion 83 determines the valid data determination threshold b as the final valid data determination threshold (step S121 
in Fig. 19). 

is [0109] The valid data determination section 13 extracts data equal to or larger than the valid data determination 
threshold calculated by the valid data determination threshold calculation section 83 from the delay profile data, and 
stores the values and positions of the valid data in a valid correlation data table storage section 15 (step S122 in Fig. 
19). 

[01 10] A correlation peak position detection section 1 7 detects a predetermined number of correlation peaks from the 
20 data stored in the valid correlation data table storage section 15, and stores the magnitudes and positions of the corre- 
sponding paths in a detected path table storage section 16 (step S123 in Fig. 19). 

[0111] The Rake path allocation section 18 designates the detected paths to a Rake reception section 7 (step S124 
in Fig. 19). Since the information of each path designated by the Rake path allocation section 18 is input to the average 
power calculation section 1 1 , if a new threshold is calculated by the current processing (step S125 in Fig. 20) and the 
25 new threshold is calculated on the basis of the average power (step S126 in Fig. 20), the correlation data of the paths 
designated by the Rake path allocation section 1 8 are subtracted from the sum total of all the correlation data calculated 
by the above processing, and the resultant value is divided by "sample count - designated path count", thereby calcu- 
lating an average value excluding the peak values of the allocated paths. 

[01 12] The valid data determination threshold calculation section 83 performs calculation (multiplication) for the aver- 
se age power obtained by the average power calculation section 1 1 using a predetermined threshold coefficient (constant) 
to calculate a valid data determination threshold (step S1 27 in Fig. 20), and stores the calculated valid data determina- 
tion threshold (step S128 in Fig. 20). 

[0113] In contrast to this, if a new threshold is calculated by the current processing (step S125 in Fig. 20) and the new 
threshold is not calculated on the basis of the average power (step S126 in Fig. 20), i.e., if the threshold is obtained on . 
35 the basis of the retrieval result obtained by the maximum value retrieval section 81 , the threshold (used in the current 
processing) is stored (step S129 in Fig. 20). 

[01 14] If the difference between the currently calculated power value and the stored power value falls within a prede- 
termined allowable range (step S1 13 in Fig. 19), the average power calculation section 11 interrupts the calculation of 
the average power of the delay profile and retrieval of the maximum value of the delay profile, and notifies the valid data 
40 determination threshold calculation section 83 that the valid data determination threshold used in the previous process- 
ing can be used. Upon reception of this notification, the valid data determination threshold calculation section 83 sends 
the stored valid data determination threshold to the valid data determination section 13. 

[0115] The valid data determination section 13 extracts data equal to or larger than the valid data determination 
threshold stored in the valid data determination threshold calculation section 83 from the delay profile data, and stores 
45 the values and positions of the valid data in the valid correlation data table storage section 15 (step S1 18 in Fig. 19). 
[01 1 6] The correlation peak position detection section 1 7 detects a predetermined number of correlation peaks from 
the data stored in the valid correlation data table storage section 15, and stores the magnitudes and positions of the 
corresponding paths in a detected path table storage section 16 (step S123 in Fig. 19). 

[01 17] The Rake path allocation section 1 8 designates the detected paths to the Rake reception section 7 (step S1 24 
so in Fig. 19). Subsequently, the DSP 8 waits until a measurement end signal is received from the delay profile measure- 
ment section 2, and repeatedly performs the same processing as described above. 

[0118] As described above, according to the sixth embodiment of the present invention, when a reception environ- 
ment remains unchanged, the valid data determination threshold calculated by the previous processing is used. This 
can shorten the processing time. In this case, by stopping the supply of power to the delay profile measurement section 
55 2, power can be saved. 

[0119] Fig. 21 explains follow-up operation for changes in path delay time in the present invention. Referring to Fig. 
21 , assume a finger is allocated to a delay profile correlation peak position (this operation changes depending on the 
path allocation algorithm to be used). In this case, if a valid path is detected in the next update operation near the timing 
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(within about one chip) at which the finger has been allocated, the path allocated to the finger is regarded as a valid 
path, and the timing is updated to the position at which the path is detected. This can improve the follow-up character- 
istics with respect to changes in path delay time. 

[01 20J In this manner, the valid data determination threshold calculation section 1 2 or 83 calculates a valid data deter- 
5 mination threshold for determining the validity of the correlation data of a delay profile on the basis of the calculation 
result obtained by the average power calculation section 1 1 , or the valid data determination threshold calculation sec- 
tion 82 or 83 calculates a valid data determination threshold for determining the validity of the correlation data of the 
delay profile on the basis of the retrieval result obtained by the maximum value retrieval section 81 . The valid data deter- 
mination section 13 then determines valid data of the delay profile file on the basis of the valid data determination 
10 threshold, thereby reducing the number of data to be calculated. This can greatly reduces the processing amounts in 
the DSPs (path search sections) 1 and 8. 

[0121] Since the processing amount in the DSPs 1 and 8 can be reduced, the DSPs 1 and 8 can be operated at a 
low-frequency clock, and the current consumption can be reduced. 

[0122] In addition, since reductions in the processing amounts in the DSPs 1 and 8 can shorten the calculation time, 
15 processing delays can be reduced. This makes it possible to improve the follow-up characteristics with respect to 
changes in path delay time, resulting in an improvement in path allocation characteristics. 

[0123] Furthermore, the processing amounts in the DSPs 1 and 8 can be reduced, and the path search function can 
be incorporated in a speech codec DSP or communication control CPU. This can simplify the hardware arrangement. 
[0124] For the sake of descriptive convenience, the arrangement and operation of each embodiment has been 
20 described above in relation to the processing for the reception signal from one base station. In general, however, a 
t CDMA receiver processes reception signals from a plurality of base stations, and hence the above processing may be 

performed for each reception signal from each base station upon soft handover or the like. In this case, each circuit 
described above may be provided for each base station or may be shared among base stations. 

25 Claims 

1. A CDMA receiver characterized by comprising a Rake reception circuit (7) for performing in-phase synthesis of 
reception signals from a plurality of paths, wherein a delay profile indicating a signal power distribution with respect 
to delay times of the reception signals is measured, an interference wave power value is estimated on the basis of 

30 the measured delay profile, valid data are extracted from the delay profile on the basis of the estimated interference 
wave power value, a plurality of correlation peak positions are detected from the extracted valid data, and path allo- 
cation to said Rake reception circuit is determined on the basis of the correlation peak positions. 

2. A receiver according to claim 1 , wherein the valid data are extracted by comparing the delay profile with the inter- 
ns ference wave power value. 

3. A receiver according to claim 1 or 2, wherein the interference wave power value is estimated by calculating an aver- 
age power of the delay profile, and performing calculation for the calculated average power using a predetermined 
coefficient. 

40 

4. A receiver according to claim 3, wherein the coefficient is predetermined such that all interference wave power 
components of the delay profile which have small correlation values have values less than the interference wave 
power value. 

45 5. A receiver according to any one of claims 1 to 4, wherein a change in a reception environment for reception signals 
is detected every time the reception signal is input, and valid data are extracted from the delay profile on the basis 
of the interference wave power value used in previous processing when it is detected that the reception environ- 
ment remains unchanged. 

so 6. A receiver according to claim 5, wherein the average power of the delay profile is calculated excluding delay profile 
data corresponding to a path allocated to said Rake reception circuit. 

7. A receiver according to any one of claims 1 to 6, wherein maximum value retrieval is performed for the delay profile 
before extraction of the valid data in estimating the interference wave power value, and the valid data are extracted 

55 from the delay profile on the basis of at least one of the interference wave power value and a retrieval result of the 
maximum value retrieval. 

8. A CDMA receiver characterized by comprising a Rake reception circuit (7) for performing in-phase synthesis of 
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reception signals from a plurality of paths, wherein a delay profile indicating a signal power distribution with respect 
to delay times of the reception signals is measured, an average power value of the measured delay profile is cal- 
culated, valid data are extracted from the delay profile on the basis of the calculated average power value, a plural- 
ity of correlation peak positions are detected from the extracted valid data, and path allocation to said Rake 
5 reception circuit is determined on the basis of the correlation peak positions. 

9. A receiver according to claim 8, wherein the valid data are extracted by comparing the delay profile with the average 
power value. 

io 1 0. A receiver according to claim 8 or 9, wherein a change in a reception environment for reception signals is detected 
every time the reception signal is input, and valid data are extracted from the delay profile on the basis of the aver- 
age power value used in previous processing when it is detected that the reception environment remains 
unchanged. 

15 11. A receiver according to claim 1 0, wherein the average power of the delay profile is calculated excluding delay profile 
data corresponding to a path allocated to said Rake reception circuit. 

1 2. A CDMA receiver characterized by comprising: 

20 a Rake reception circuit (7) for performing in-phase synthesis of reception signals from a plurality of paths; 

delay profile measurement means (2) for measuring a delay profile indicating a signal power distribution with 
respect to delay times of the reception signals; 

estimation means (11, 12) for estimating an interference wave power value on the basis of the delay profile 
measured by said delay profile measurement means; 
25 valid data determination means (13) for extracting valid data from the delay profile measured by said delay pro- 

file measurement means on the basis of the interference wave power value estimated by said estimation 
means; 

correlation peak detection means (17) for detecting a plurality of correlation peak positions from the valid data 
extracted by said valid data determination means; and 
30 Rake path allocation means (18) for determining path allocation to said Rake reception circuit on the basis of 

the correlation peak positions detected by said correlation peak position detection means. 

1 3. A receiver according to claim 12, wherein said valid data determination means (13) extracts the valid data by com- 
paring the delay profile measured by said delay profile measurement means (2) with the interference wave power 

35 value estimated by said estimation means (11,12). 

14. A receiver according to claim 12 or 13, wherein said estimation means comprises average power calculation 
means (11) for calculating an average power of the delay profile measured by said delay profile measurement 
means (2), and means (12) for estimating the interference wave power value by performing using a coefficient cal- 

40 culation for the average power calculated by said average power calculation means. 

15. A receiver according to claim 14, wherein the coefficient is predetermined such that all interference wave power 
components of the delay profile which have small correlation values have values less than the interference wave 
power value. 

45 

1 6. A receiver according to claim 1 2, 1 3, 1 4 or 1 5, further comprising valid data storage means (1 5) for storing the valid 
data extracted by said valid data determination means (13), and detected path storage means (16) for storing the 
plurality of correlation peak positions detected by said correlation peak position detection means (17). 

so 1 7. A receiver according to any one of claims 1 2 to 1 6, wherein said receiver further comprises means for detecting a 
change in a reception environment for reception signals every time the reception signal is input, and extracts valid 
data from the delay profile on the basis of the interference wave power value used in previous processing when it 
is detected that the reception environment remains unchanged. 

55 1 8. A receiver according to claim 1 7, wherein the average power of the delay profile is calculated excluding delay profile 
data corresponding to a path allocated to said Rake reception circuit. 

19. A receiver according to any one of claims 12 to 18, wherein said estimation means comprises maximum value 
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retrieval means (81) for retrieving a maximum value of the delay prolile measured by said delay profile measure- 
ment means (2) before said valid data determination means (13) performs validity determination, and said valid 
data determination means extracts the valid data from the delay profile measured by said delay profile measure- 
ment means, on the basis of at least one of the interference wave power value and a retrieval result obtained by 
5 said maximum value retrieval means. 

20. A CDMA receiver characterized by comprising: 

a Rake reception circuit (7) for performing in-phase synthesis of reception signals from a plurality of paths; 
delay profile measurement means (2) for measuring a delay profile indicating a signal power distribution with 
respect to delay times of the reception signals; 

calculation means (1 1) for calculating an average power value of the delay profile measured by said delay pro- 
file measurement means; 

valid data determination means (13) for extracting valid data from the delay profile measured by said delay pro- 
fs file measurement means on the basis of the average power value calculated by said calculation means; 

correlation peak detection means (1 7) for detecting a plurality of correlation peak positions from the valid data 
extracted by said valid data determination means; and 

Rake path allocation means (18) for determining path allocation to said Rake reception circuit on the basis of 
the correlation peak positions detected by said correlation peak position detection means. 

20 

21. A receiver according to any one of claims 12 to 20, wherein said valid data determination means (13) extracts the 
valid data by comparing the delay profile with the average power value. 

22. A receiver according to claim 20, wherein said receiver further comprises means for detecting a change in a recep- 
25 tion environment for reception signals every time the reception signal is input, and extracts valid data from the delay 

profile on the basis of the average power value used in previous processing when it is detected that the reception 
environment remains unchanged. 

23. A receiver according to any one of claims 17 to 22, wherein the average power of the delay profile is calculated 
30 excluding delay profile data corresponding to a path allocated to said Rake reception circuit. 

24. A path detection method for a CDMA receiver including a Rake reception circuit (7) for performing in-phase synthe- 
sis of reception signals from a plurality of paths, characterized by comprising the steps of measuring a delay profile 
indicating a signal power distribution with respect to delay times of the reception signals, estimating an interference 

35 wave power value on the basis of the measured delay profile, extracting valid data from the delay profile on the 
basis of the estimated interference wave power value, detecting a plurality of correlation peak positions from the 
extracted valid data, and determining path allocation to said Rake reception circuit on the basis of the detected cor- 
relation peak positions. 

40 25. A method according to claim 24, wherein the step of extracting the valid data comprises extracting the valid data by 
comparing the delay profile with the interference wave power value. 

26. A method according to claim 24 or 25, wherein the step of estimating the interference wave power value comprises 
the step of calculating an average power of the measured delay profile, and the step of estimating the interference 

45 wave power value by performing calculation for the calculated average power using a predetermined coefficient. 

27. A method according to claim 26, wherein the coefficient is predetermined such that all interference wave power 
components of the delay profile which have small correlation values have values less than the interference wave 
power value. 

50 

28. A method according to claim 24, 25, 26 or 27, further comprising the step of storing the extracted valid data, and 
the step of storing the detected correlation peak positions. 

29. A method according to claim 24, 25, 26, 27 or 28. further comprising the step of detecting a change in a reception 
55 environment for reception signals every time the reception signal is input, and the step of extracting valid data from 

the delay profile on the basis of the interference wave power value used in previous processing when it is detected 
that the reception environment remains unchanged. 
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30. A method according to claim 29, further comprising the step of calculating the average power of the delay profile 
excluding delay profile data corresponding to a path allocated to said Rake reception circuit. 

31 . A method according to any one of claims 24 to 30, wherein the step of estimating the interference wave power value 
5 comprises the step of performing maximum value retrieval with respect to the measured delay profile before the 

valid data are extracted, the valid data being extracted from the measured delay profile on the basis of at least one 
of the interference wave power value and a result of the maximum value retrieval. 

32. A path detection method for a CDMA receiver including a Rake reception circuit (7) for performing in-phase synthe- 
io sis of reception signals from a plurality of paths, characterized by comprising the steps of measuring a delay profile 

indicating a signal power distribution with respect to delay times of the reception signals, calculating an average 
power value of the measured delay profile, extracting valid data from the delay profile on the basis of the calculated 
average power value, detecting a plurality of correlation peak positions from the extracted valid data, and determin- 
ing path allocation to said Rake reception circuit on the basis of the detected correlation peak positions. 

75 

33. A method according to claim 32, wherein the step of extracting the valid data comprises extracting the valid data by 
comparing the delay profile with the average power value. 

34. A method according to claim 32 or 33, further comprising the step of detecting a change in a reception environment 
20 for reception signals every time the reception signal is input, and the step of extracting valid data from the delay 

profile on the basis of the average power value used in previous processing when it is detected that the reception 
environment remains unchanged. 

35. A method according to claim 34, further comprising the step of calculating the average power of the delay profile 
25 excluding delay profile data corresponding to a path allocated to said Rake reception circuit. 

36. A recording medium which records a path detection control program for causing a computer to perform path detec- 
tion in a CDMA receiver including a Rake reception circuit (7) for performing in-phase synthesis of reception signals 
from a plurality of paths, characterized in that the path detection control program causes the computer to measure 

30 a delay profile indicating a signal power distribution with respect to delay times of the reception signals, causes the 
computer to estimate an interference wave power value on the basis of the measured delay profile, causes the 
computer to extract valid data from the delay profile on the basis of the estimated interference wave power value, 
causes the computer to detect a plurality of correlation peak positions from the extracted valid data, and causes the 
computer to determine path allocation to said Rake reception circuit on the basis of the detected correlation peak 

35 positions. 

37. A recording medium which records a path detection control program for causing a computer to perform path detec- 
tion in a CDMA receiver including a Rake reception circuit (7) for performing in-phase synthesis of reception signals 
from a plurality of paths, characterized in that the path detection control program causes the computer to measure 

40 a delay profile indicating a signal power distribution with respect to delay times of the reception signals, causes the 
computer to calculate an average power value of the measured delay profile, causes the computer to extract valid 
data from the delay profile on the basis of the estimated average power value, causes the computer to detect a plu- 
rality of correlation peak positions from the extracted valid data, and causes the computer to determine path allo- 
cation to said Rake reception circuit on the basis of the detected correlation peak positions. 

45 
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